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Abstract 
In thc papcr a rncthod of  determining the rcduclion capability of  slag solutions was uscd. Thc cxtraction of mcrallurgical slag during thc 
pmccss of rnclting of coppcr alfoys can bc imcnsificd hy addition of  carbides. To anatysc thc proccss author has made an cCfort to cstimatc 
refining cfficicncy ~Fcornplicatcd  sets of rcagcnts in rcal industrial systems. Thc  papcr prcscnts thc analysis of  ~hc  state of art in thc ficld 
of  metallurgy aFsiticium bronze. 
Ktywortls: Rcfinine; DTA rncthods; Rcaction stirnutators: Reduction conduction: Silicium hronzc 
1.  Introduction 
Thc papcr prcscnts r hc analysis OF the aalc of art in thc ficld 
of metatlurgy of  silicium hmnzc. Thc work will especially con- 
ccntratc upon thc  slag cxtraction processes.  therc  is commonly 
used in thc casting pmccsscs OF mclting rhisc alloys. llc  aclivc 
compncnts of mcl  t ing atmosphere influence the processes taking 
placc whilc slag  rcfining. Thc  influence relies on a continuous 
distirrhnnccs ol  halancc hctwccn thc slag and t hc metal [ I-R].  Thc 
rcaction of oxygcn hoth with melted Cu-Si alloys and slag com- 
pncnts  uscd was broadly described in the bibliography I4.9, 101. 
Thc existing literature suggests that a rcal rnctallurgicai sys- 
icm should be malysed along with all rhc intcrnctions occurring 
inside it [ I  t - E7). To analyse rhe proccss thc authors has made an 
cffort  to cs~irnatc  rcfining efficiency  OF complicated scts  of rca- 
gcnts in rcal industrial systems.  [  3 5.  3 71.  Thc widcly uscd simpli- 
fications refcr mainly to rhc chcmical compositions and tcrnpcra- 
lure which is established at a constant Icvcl. Bccausc thc simnlifi- 
has made an effort to  use thermal Q  =JT,  .i)  and mass changcs 
m. = f(T.  f)  as the temperature increaws. Two  mcltin~  slaEes have  -  - 
bccn  spcified in the'analysis  of metallurgical chnrrges  for  rcaE 
conditions of  slag refining of  copper alloys 1 12.  141: 
-  I  lcating the mctallic charge OF a solid smtc 
-  Meltdown and overheating of liquid rnctal alloy. 
The  division  cxplains thc  ncccssity of thc analysis of the 
whole  system  starting  from  ambient  tcmpcraturc up  lo  alloy 
melting pints  1171. Thc analysis of  slag (Table  1)  containing WN 
(the oxides were introduced in thc  amounts and mutual propor- 
tions correspnding with mclling losses of rhe tested alloy) al- 
lowed to establish the possihlc combinations ol  EW (an indicator 
showing  thc  direction  and  intensity  of  reaction  in Progress, 
[k3/mol])  and  r  (a mcasurc of reduction of WN by carhidc rc- 
ducer,  [%I)  valucs logthcr with a propsed explanation. On thc 
basis of calculations it was also found that duc to zhc  diffcrcnccs 
in  vaprisation or rcaction with the atmosphere of compositions 
the simulrancous consideration of two valucs (r and EW) is ncccs- 
cations provide vcry wcak cormlation with thc rcality the aithor  S"y' 
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Thc explanation of  rcsults on ~hc  basis of  indicators EW and  r 
1  EWc<O  -- 
2  EW<cO  r c (-5 -1)  weak rcductivc intcnction 
1 3  [ EW 5  1 r c (-0) I no rcductivc inieract  ion 1 
2.1.  The plan and elaboration of  a method of 
estimation slag refining features 
4  ~EW>O 
The basis of rhc slag. AI2O3-Si0?  oxidcs alloys. with verious 
addition  as the  stirnr~lntor  si~bstanccs,  (Tab.  2)  and  with  40% 
CnC2. as the chemical  rcduccr.  has  been  applied to rhc  rcfinig 
BK42  (CuSi4MnZ) alloy. Thc alloy was melted  in  thc induction 
crucihlc furnacc with thc capacity of  800 kg. 
any r  I oxidizing rcaclion 
Table 2, 
1 
1)  QI Ibr thc Z -  R -  WN  complcx- lo analyzc summary rcaclions 
of  melting almosphcrc (A),  flux (Z),  reaction  stimulators  (SI) 
and chcmical  reduccr (R)  with  nonrnctallic insertion  cotlntcr- 
pat (WN) -  (refcrcnce samplc AI2o3), 
2) Q2  -  for thc Z -  R cmoplcx-  LO mtnalyzc  summary  rcaction of 
mducer with flux (rcfcrcncc samplc (rcferencc ~~rnplc  A120J). 
Finally in mult  OF currently conductcd rcscnrch and analysis 
it  has  been estabilishcd that  complcx  irtflucnccs  in  rcScrcnccd 
rcaction at-rangcmcnt QI -  Q2  can  bc shown  by an cncrgctic rcac- 
tion indicator EW, which value is a rcsult of  comparing rcaction 
hmt of propcrly sclccted mixtures. 
21.  Results 
Figure  1. 2 and 3 shows thc  rcsul ts of the  DTA analysis lor 
thc slag composition with difFcrcn1 stirnitlarors (Tablc 2). Under 
MgO -  5%.  -.  ~nmposition  rescrval 
In rcscarch  on determination of relining  rcactions with par- 
t icipat ion  additions of slags the  pssibility  10 isolate mass  and 
thcrmal cffccrs of rcactions En  complicated rcaction arrangcrncnt 
I 
should  bc considcrcd  as particularly  important:  melting annos-  I  I 
phcrc  (A) -  slags (Z) -  stimulating substances (St) -  chcmical 
I 
I 
rcagcnls (R)  - refined  metal  (M).  Prom  ~cchnological  point of 
I 
I 
I 
vicw rhc  rcactions of  refined alloy nonmelallic impurirics arc thc 
I 
I 
most  important. From traditionally conductcd therrnat  mcasurc- 
I 
I 
I 
rncnts dcfining  pro~rtics  of  cvcry  refining  mixture  ingrcdicms  I  I 
thc refining clfects or not only Rux (2)  or mcIting atmosphcrc bu~ 
I 
I 
as well as the rcducer (R)  can't  bc  dcfiocd. Assuming thc ncccs- 
I 
I 
I 
sity of  complex analysis of rcfioing rcactions in arrangcrnent A - 
I 
I 
Z - WN - R.  complying  wirh  placed  in  mcasuring  cruciblc 
cquivatents ot nonrnctallic impurities in liquid mctals (WN) -  for 
thise BK42 aloys WN = CMO = 80% Cu@,  1 5%SiOl, 5%Mn0. 
the  following  arrangcmcnts  have  bccn  isolatcd  in  thcrmo- 
differcnlial D'rh rcscarch:  Fig.  1. Thc DTAJTG diagrams for Zl+  t S%WN+40% CaC?. 
EW=-5,115k3/mol,r=-2;489 
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EW= -  1 3.n3 t Sfrcllrno!].  r = - 6.90% 
this  figure rhcrc arc  indicators EW and  r showcd. Each of this 
DTA and TG  curvcs arc makc from 5 analysed cycles. There are 
the  tempcnmrc  of endo-  and  cxocffecrs  and  "zero"  DTA  line 
shod  (thc horizontal dash lint it is thc DTA base line). 
mtcd  as a confirmation of thc Sollowing foundations that  duc- 
lion conditions should bc choscn on coppcr alloys dclibcrdkly ha 
rhc csscntid cmphais should bc  put on provrly clabontd fxrors 
of multistage rcacrion  with csscntial  usagc  OF suitable stirnulatom. 
Table 3 
1  I -refining  with Z,  1  3 15  I  3.5  I 
I  2 -rcfininc  with Z,  1  370  1  5.9  I 
3 -relining  with Z1  I  355 
I 
0  1  10  20  30  PO  50  CzasqrWn] 
Results of  the DTmG  analysis of thc slag to BK42 
alloys  refining  (Figure  1-3)  permitted  on  indication  of 
artangemcnt mixture &  or 5  as most profitable in respect  Fig. 3. The DTmG  diamms ror Za+ 15%WN+40%  CaC:.. 
of  abilities in thus condition. From other DTA analysis can  Ew=-  14p23[~1m011=  r=-5.185 
be say  that best should  be the slag Z3. The industrid cxvri- 
rncnts  on ~hc  BK42  hronzc slag refining (Tab.  3)  pmvcd to  umil 
conclusion -  bcst is rcagml consist  mixture.  On  the  basis  this  DTA  and  industrial  investigation 
However  the  sltimulator  composition Zz contain  fluaridc  these  are  prepaned  slag  refiner  where  intrduccd to 
and chloride thcrc arc not  indifferent for health the worker  meta]jurgEc  and scrap  industry  processing  in  poland. 
at  the  furnace, as slag Z,  only botaks and eco-stymulator. 
Therefore  authors suggcst  slag composition with  Z3. This 
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Ocena zdolnoici rafinacyjncj 5iuIi w proccsie topicnia brqzliw krzemowych 
Brqq krzemowe  odznaczajqc siq  obccnokiq skladnikbw w~glikotwbrczych  (min.:  kmm, Zelazo,  rnangan),  w celu 
zapewnienia  wyso kiej jakoSci  powierzchni  oraz  odpowiednich wlaSciwoSci wyttzyrnatoSciowych,  wymagajq precyzyjnej 
obrcibki w stanie cieklyrn. Glbwnym zabiegiem technologicznym wplywajqcym na  jakosi: koncowq odlewfiw jest rafinacja. 
dla ktorcj istotnq  cechq jest  zdolnoSC  rafinacyjna stosowanych Srodkbw  ratinacyjnych. Pokazany zostanic sposrib oceny 
zdolnoici rrrlinacyjnej 2utli dosrosowanyc  h do warunk6w ropienia brqzbw kncmowych, oraz wery t i  kacja uzyskanych wska- 
zari w warunkach przernys!owych. 
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